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Abstract. Recent studies have started to explore context-awareness as a driver 
in the design of adaptable business processes. The emerging challenge of identi-
fying and considering contextual drivers in the environment of a business proc-
ess are well understood, however, typical methods and models for business 
process design do not yet consider this context. In this paper, we describe our 
work on the design of a method framework and appropriate models to enable a 
context-aware process design approach. We report on our ongoing work with an 
Australian insurance provider and describe the design science we employed to 
develop innovative and useful artifacts as part of a context-aware method 
framework. We discuss the utility of these artifacts in an application in the 
claims handling process at the case organization.  
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1   Introduction 
Recent studies have explored ‘context-awareness’ [1] as a new para-
digm in designing and managing business processes. This paradigm is 
grounded in the observation that business processes are coupled with 
elements in their external context (e.g., weather patterns, commodity 
prices, or industrial actions). For example, an Australian agency han-
dling disaster claims had to apologise to victims of the Victorian bush-
fire in 2009 after automated letters were sent out, demanding that they 
provide identification, despite the fact that many of them had lost all 
proof of identification in the inferno [2]. In another example, a German 
bank lost €300 million in an automated swap transaction with its busi-
ness partner, Lehman Brothers, on the day the American investment 
bank announced bankruptcy [3]. As a result of coupling, processes need 
to rapidly adapt if their context changes. 
However, there is a lack of concrete artifacts to support the ‘context-
aware’ manager in adapting processes to a changing context. Typical 
methods of process design do not yet consider context but instead focus 
on optimizing internal process variables such as throughput, quality, 
and/or time. As we will show, this internally focused viewpoint creates 
several challenges in practice. 
This paper reports on the design and application of artifacts to sup-
port context-aware process design decisions. Based on a case study 
with an Australian insurance provider, we explore limitations of tradi-
tional approaches and derive two key requirements for design artifacts. 
We ground our design work in the theory of complex systems, describe 
the nature and type of our initial design artifacts and conclude by dem-
onstrating the application of the artifacts to a scenario in the case study. 
2   Motivating Example 
Consider in the following our case study work with an Australian in-
surance company [4]. Since 2008, the insurer has been exposed to a 
string of natural disasters while investment returns have been diminish-
ing in the global financial crisis. The constant pressure on its claims 
organization and claims handling & fulfillment processes has had an 
adverse effect on the insurer’s profitability. 
For each loss incurred and reported, the insurer needs to balance 
grade of service, indemnity cost, and claims handling expenses. Under 
normal circumstances, the ‘claims process system’ (i.e., the organiza-
tional and technical components of the claims organization) is cali-
brated to handle losses as efficient and effective as possible. This is 
achieved by a set of controls (e.g., what proofs are requested from the 
insured, which policy limits are to be applied, etc.) and according proc-
esses (e.g., ‘no-touch’, ‘light-touch’, and ‘case-managed’). 
However, the claims process system is not static but needs to be re-
calibrated for each different ‘context’ in which losses are incurred (e.g., 
global financial crisis, Victorian bushfires, Sydney sandstorms, Queen-
sland floods, etc.). This has two reasons. Firstly, disasters require the 
insurer to handle different volumes in different timeframes (e.g., nu-
merous moderate losses in the weeks following a storm, few major 
losses over months after bushfires). Secondly, each disaster exposes the 
insurer to different types of leakage (i.e., inflated payouts) or opportun-
istic fraud (e.g., the risk of fraud differs between rural and urban areas). 
In the case interviews, respondents provided a narrative of decisions 
taken to adapt the process in different contexts and recurring issues 
they observed. In the interest of brevity, we refer the reader to our ex-
tensive case analysis [4], and summarize key findings in Table 1. 
Table 1.  Process management gaps observed in case study 
Case study finding Illustration 
Context-driven process 
change creates flow-on 
effects  
A decision to increase capacity and processing rate in one 
process step in a storm incident led to significant bottle-
necks and an increased error rate in subsequent steps.  
Market swiftly adapts to 
context-driven process 
changes 
The market responded to a decision to loosen process 
controls in a flooding incident with an increase in oppor-
tunistic fraud 
3   Background & Related Work 
Business process design is generally associated with moving from a 
current state (AS-IS) to an improved state (TO-BE) of process opera-
tions. This has often been accompanied by the introduction of Enter-
prise Resource Planning (ERP) systems into functional areas such as 
procurement, human resources, etc. The ERP approach to process im-
provement is founded on ‘best practices’, i.e., the reduction of a com-
plex problem such as general ledger to a simple, repeatable, standard-
ized set of transactions that can be supported in an IS. Accordingly, 
much of the focus of process design has been on optimizing internal 
process variables such as throughput, process cost, or quality.  
We suggest that the ERP approach to process improvement and its 
underlying conceptualization of the firm are materializations of 
‘closed-system’ thinking [5]. Closed-system thinking assumes that the 
performance of a system can be explained by reducing it to its finite 
parts, which are studied in isolation from one another and the environ-
ment. Such systems are ‘linear’, i.e., changing one part has no effect on 
the performance of other parts or the system environment. 
However, a growing debate in the management and IS disciplines 
[cf. 6] conceptualizes firms as ‘open systems’, ‘open’ because they ex-
change resources with their environment and ‘systems’ because they 
consist of interconnected parts. Open systems are tightly coupled with 
their environment [7].  
According to ‘open-system’ thinking, both environment and system 
‘co-evolve’ through constant interaction [6]. This implies that the per-
formance of a core process cannot be explained solely by the perform-
ance of its parts. Instead, it emerges from the interactions between these 
parts and the external environment. Such systems are ‘non-linear’, i.e., 
changes to one part affect others. 
In this paper, we argue that the process management gaps observed 
in section 2 can be overcome by conceptualizing business processes as 
non-linear systems. In our earlier work [1, 4] we have shown how this 
conceptualization enables managers to extend their viewpoint of busi-
ness processes, and to develop a more comprehensive understanding of 
important design and change drivers. 
However, to act upon this understanding, managers and analysts need 
to be supported through a set of design artifacts that build upon the 
theoretical premise of context-awareness. In the following, we describe 
the design science process we executed to build such artifacts. 
4   Design Approach 
We follow the design science (DS) paradigm of IS research [8]. DS 
postulates that artifact design needs to demonstrate both relevance of 
the artifact proposed and rigor in its inception. Relevance of our arti-
fact will be evaluated in the application to the process scenario de-
scribed in section 2, and is detailed in section 5. To ensure rigor of our 
design process, our work follows the guidelines proposed by Gregor 
and Jones [9], which inform our search process [8] in section 5. 
Following the classification of Gregor et al. [9], the purpose and 
scope of our design work is to support process managers in making 
process changes in accordance to changing context parameters. This 
choice is motivated by the findings of our case study work presented in 
section 2 and the theoretical construct of ‘tight coupling’ and ‘co-
evolution’. Through the application of the artifact, process managers 
should have the ability to analyze the feedback structure of a non-linear 
system and identify suitable, context-aware process adaptation strate-
gies. The artifact should perform at least as well as extant process man-
agement frameworks (artifact mutability). 
The following sections outline guidelines for context-aware process 
adaptation (principles of implementation) and provide an instantiation 
by applying the framework to the process scenario in section 2. 
5   Designing the Framework 
Two key challenges arise in the design of an artifact for context-driven 
process improvement. According to the case study findings presented 
in section 2, such an artifact needs to support managers and business 
analysts in understanding a) the coupling between external and internal 
process variables and b) the effect of changes to internal variables on 
external variables. 
We draw from the theory of complex systems [7] to ground these 
findings in the concepts ‘tight coupling’ and ‘co-evolution’. Tight cou-
pling emerges from the interconnectedness of system components, i.e., 
the elements inside or outside the organization that participate in or 
influence the process. Co-evolution emerges from the constant interac-
tion of these components, i.e., processes are shaped by, and also shape, 
their environment [6]. Table 2 summarizes this discussion and pro-
poses two requirements for artifact design. 
Table 2.  Properties of a context-aware process management method 
Case study finding Theoretical construct Artifact requirement 
Context-driven process 
change creates flow-on 
effects 
Tight coupling Capability to describe the coupling 
of system components and envi-
ronment 
Market swiftly adapts to 
context-driven process 
changes 
Co-evolution Capability to identify the wider 
implications of adapting a business 
process to context change 
 
Research in the representation of non-linear behavior in organiza-
tions and business processes as “knowledge for action” [10] has tradi-
tionally been treated in different research streams. System dynamics 
modeling [7], for example, represents the structure and dynamics of 
complex systems as highly aggregate variables in continuous interac-
tion. The typical representation approach used by process managers, 
process modeling [11], on the other hand, abstracts from real world 
processes by focusing on discrete events (e.g., ‘order to cash’). 
In the following, we seek to integrate both approaches by defining 
them as different perspectives, or ‘viewpoints’, onto a common prob-
lem. We suggest that a solution to this problem, i.e., nonlinearity in 
business processes, needs to consider both the high-level feedback 
structure of the system as well as the individual actions undertaken by 
the system (i.e., core processes) to convert inputs into outputs. 
We commence by modeling the ‘macro-level’ viewpoint of the sys-
tem, i.e., a ‘causally closed’ model of system variables and their inter-
actions. This has traditionally been the domain of system dynamics 
modeling. There is a comprehensive body of literature [c.f. 7, 12] on 
issues dealing with the identification, creation, and communication of 
such models. The purpose of such a model is to provide management 
with an overview of the principal process variables and external ‘risk’. 
The next step in model creation consists of defining the global ob-
servable behavior of the system, i.e. the ‘core process’ that converts 
inputs received by the system into outputs. Issues dealing with the iden-
tification, modeling, and communication of processes have been ex-
haustively researched [cf. 11]. The purpose of this model is to provide a 
detailed specification of the firm’s value chain, i.e., the revenue- or 
cost-generating activities in the core process. We refer to this viewpoint 
as the ‘meso-level’ viewpoint of the process system. 
Ultimately, both specifications need to be assembled into an overall 
model. The purpose of this model is to analyze a) how process activi-
ties are affected by system variables and b) how process activities af-
fect system variables. This model can be used, e.g., to simulate differ-
ent process variants in a given process context. To facilitate such appli-
cation, in Fig. 1, we introduce an extended business process meta-
model that integrates the concepts of both viewpoints.  
 
Fig. 1 Extended business process meta-model based on Rosemann et al. [1] 
6   Applying the Framework 
In the following, we apply the concepts developed in section 5 to a core 
problem observed in the insurance case study. We use Sterman’s [12] 
stock & flow notation to model the structural features of the system 
under observation. Natural disasters trigger spikes in claims volume 
that require the insurer to handle more claims in less time. In response 
to this situation, the insurer developed a streamlined lodgment system 
that allows the fast capture of loss information. In a linear system (Fig. 
2), this should lead to an increase in the overall processing rate 
achieved by the insurer. 
 
Fig. 2 Linear model of process chain 
However, the relationship between claims volume and settled claims 
in a disaster is not linear. The system is tightly coupled and any change 
in one component can generate flow-on effects on other components. In 
the insurance case study, the increased lodgment rate did not result in a 
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linear increase in the overall processing rate. Instead, the overall proc-
essing rate fell below expectations. This called for an explanation.  
Fig. 3 extends Fig. 2 by feedback loops. These feedback loops were 
reported by respondents in the case interviews, and show how pressure 
slowly builds up after a disaster as a result of a spike in volume and 
heightened attention. The streamlined lodgment system, once activated, 
requires the claims handler in the ‘frontend’ to spend less time in han-
dling a call and to capture less information about the loss cause. How-
ever, the time gained is lost later in the ‘backend’ of the process. 
Claims handlers now spend increasing time in recovering the missing 
information and handling return calls from disgruntled customers. This 
ultimately slows the overall processing capacity. 
   
Fig. 3 Non-linear model of process chain 
Next, we model the process activities from the time the first notice of 
loss is received (the ‘frontlog’) to the time the claim is passes to the 
‘backend’ for settlement (the ‘backlog’). We then integrate the feed-
back structure modeled in the previous step. Purpose of this exercise is 
to trace the flow of information and identify those activities that con-
tribute to the problem. Fig. 4 shows the activities conducted by claims 
handlers in the ‘frontend’ of the process following BPMN notation 
[13]. Note that the concept of system variable is mapped to the concept 
of ‘data store’ according version 2.0 of BPMN. 
  
Fig. 4 Integrating feedback structure and process model 
7   Discussion 
In section 6, we introduced a process scenario in which tight coupling 
of process components with the environment generates nonlinear be-
havior. We showed how traditional approach to process modeling and 
improvement that focus on internal process variables are insufficient to 
explain this problem. Furthermore, we demonstrated how the applica-
tion of the two modeling viewpoints introduced in section 5 enables us 
to capture the feedback between external and internal process variables 
and thus gain an enhanced understanding of the behavior of the system. 
Our work makes an original contribution to the scholarly discussion 
in process modeling by extending its reach to the domain of context-
driven business processes and context-awareness. The two viewpoints 
introduced in section 5 serves as explanatory devices to describe the 
coupling between context and process and to explain the resulting be-
havior. Furthermore, the work makes an early attempt to integrate two 
modeling approaches that have to date been treated in different research 
streams, system dynamics and discrete-event/process modeling. 
We acknowledge two limitations of our research. On the one hand, 
the typical limitations of case study [14] as well as design science re-
search [8] apply. We have sought to increase generalisability of our 
findings by applying the framework to a second case in a different in-
dustry. On the other hand, a more rigorous field testing of the artifacts 
is required. We are in the process of setting up a test infrastructure with 
the insurer. 
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8   Conclusion 
In this paper, we have suggested that organizational processes are so-
cial systems that are tightly coupled and co-evolve with their environ-
ment. Drawing on examples from an insurance case study, we further-
more suggested that such systems show nonlinear behavior emerging 
from the interaction between external (weather patterns, community 
attitudes) and internal process variables (grade of service, throughput, 
cost). However, traditional approaches to process design focus mostly 
on optimizing internal variables but ignore external ones. 
In an attempt to rectify this issue, we introduced a process design 
framework covering two viewpoints, the ‘macro-level’ feedback struc-
ture of the system and the ‘meso-level’ processes. In our future work, 
we will extend the framework to a holistic portfolio of decision-support 
tools to assist management with making informed decisions about 
process designs and process changes in accordance to relevant contex-
tual factors. Our framework extensions specifically will address impact 
measurement, and change implementation strategies. 
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